A novel, Gram-staining-negative, yellow-coloured, rod-shaped, obligately aerobic, non-motile bacterium, designated strain AK7
The genus Fulvivirga, which was described by Nedashkovskaya et al. (2007) , lies within the family Flammeovirgaceae of the phylum Bacteroidetes. Members of the phylum Bacteroidetes are very diverse and, although most have been isolated from marine and freshwater habitats (O'Sullivan et al., 2006) , some have been isolated from soil, plants or the air (Buczolits et al., 2002) . At the time of writing, the genus Fulvivirga comprised only one species, Fulvivirga kasyanovii, which was initially isolated from seawater (Nedashkovskaya et al., 2007) . The aim of the present study was to a use a polyphasic approach to determine the taxonomic position of a Fulvivirga-like bacterium that was recently isolated from seawater collected on the coast of south-eastern India.
Surface seawater (at pH 7.5 and 30 u C, with a salinity of 33 p.p.m.) was collected from the coast at Visakhapatnam, Andhra Pradesh, India. A sample of the water (1 ml) was serially diluted in saline [2 % (w/v) NaCl] before 100 ml of each dilution was plated on ZoBell's marine agar (ZMA; Difco) and incubated at 30 u C. A yellowish colony was observed after 7 days of incubation; cells were purified, designated strain AK7
T , and preserved in 20 % (v/v) glycerol at 270 u C.
The cell morphology of the novel strain was studied by phase-contrast microscopy (BX 51; Olympus). Gram staining was determined using a Gram staining kit (HiMedia) according to the manufacturer's instructions. The strain was incubated on ZMA at 4, 10, 15, 20, 25, 30, 35, 37, 40 and 45 u C to determine the growth temperature. NaCl tolerance was determined at 30 u C and pH 7.5 on nutrient agar (NA) containing (l
21
) 5 g peptone, 3 g beef extract and 20 g agar, with 1, 2, 3, 4, 5, 6, 8, 10, 12, 15, 18 or 20 % (w/v) NaCl. Growth at various pH values was assessed on tryptic soy agar (TSA; Difco) buffered with citric acid/NaOH (to give pH 5.0 and 6.0), NaHPO 4 /Na 2 HPO 4 (pH 7.0, 7.5, 8.0 and 8.5) , glycine/NaOH (pH 9.0, 9.5 and 10.0) or Tris/HCl or NaOH (pH 11.0 and 12.0). The ability of strain AK7
T to utilize various compounds as sole carbon sources (at 25 mg) was checked on minimal medium (Cowan & Steel, 1965) supplemented with 2 % (w/v) NaCl. Biochemical and enzymic characterization of the strain AK7 T was performed using Vitek 2 colorimetric GN cards (bioMérieux), at 30 u C and according to the manufacturer's instructions, except that sterile 2.0 % (w/v) NaCl was used to prepare the inoculum.
For analysis of fatty acids and polar lipids, cell biomass of the novel strain and, for comparison, Fulvivirga kasyanovii JCM 16186
T was produced by aerobic culture for 24 h on ZMA at 30 u C. Fatty acid methyl esters were prepared and analysed by following the protocol of version 4.0 of the Sherlock Microbial Identification System (MIDI) and using the TSBA50 peak-naming database. Polar lipids were extracted and separated, by two-dimensional TLC, as described by Collins & Jones (1980) . Molybdatophosphoric acid, molybdenum blue, ninhydrin and a-naphthol spray reagents were then used for the detection of total lipids, phospholipids, aminolipids and glycolipids on the TLC plates, respectively. Isoprenoid quinones were extracted as described by Collins et al. (1977) and analysed by HPLC (Groth et al., 1996) . Genomic DNA was extracted and purified according to the method of Marmur (1961) so that its G+C content could be determined, by the melting-point method (Sly et al., 1986) , in a Lambda 35 spectrophotometer (Perkin Elmer).
For the phylogenetic analysis, DNA was extracted from the novel strain and purified by using a genomic DNA extraction kit (Qiagen). The 16S rRNA gene was then amplified by PCR, using the universal bacterial primers 27f (59-AG-AGTTTGATCCTGGCTCAG-39) and 1492r (59-TACGGYT-ACCTTGTTACGACTT-39). After the amplicon was purified, using a QIA quick PCR purification kit (Qiagen), it was sequenced in an ABI Prism 3700 automatic DNA sequencer (Applied Biosystems) by the use of a BigDye Terminator Cycle Sequencing kit (Applied Biosystems). Phylogenetic neighbours were identified and pairwise 16S rRNA gene sequence similarities were calculated using a BLAST sequence similarity search (Altschul et al., 1990) and the EzTaxon server (Chun et al., 2007) . 16S rRNA gene sequences that were similar to that of AK7 T were downloaded from the database of the United States National Center for Biotechnology Information (http://www.ncbi.nlm.nih.gov) so that they could be aligned, along with the sequence of the novel strain, using CLUSTAL W (Thompson et al., 1994) within version 5 of the MEGA package (Tamura et al., 2011) . The alignment was then corrected manually with the BioEdit sequence alignment editor (Hall, 1999) . Phylogenetic trees were constructed, using both the maximum-likelihood and neighbour-joining algorithms, again using the MEGA package, with evolutionary distances calculated in the Kimura two-parameter model and the tree topologies evaluated by bootstrap analyses with 1000 replications.
The cells of strain AK7
T were non-motile rods (Fig. 1) . The predominant fatty acid was iso-C 15 : 0 and the major respiratory quinone was MK-7. The polar lipid profile (Fig. 2) comprised phosphatidylethanolamine, two unidentified aminolipids and four other unidentified lipids. The genomic DNA G+C content was 55.1±0.06 mol%. Further details and other characteristics of the novel strain are given in the species description.
In the phylogenetic analysis based on 16S rRNA gene sequences, strain AK7 T appeared to be most closely related to F. kasyanovii KMM 6220 T (95.9 % sequence similarity) and clustered with this type strain in both the maximumlikelihood and neighbour-joining trees (Fig. 3) . However, strain AK7
T could be distinguished from F. kasyanovii JCM 16186
T by its cell size, NaCl requirement and tolerance, temperature range for growth, fatty acid and polar lipid profiles and genomic DNA G+C content (Tables 1 and 2 ). Based on the phenotypic, chemotaxonomic and phylogenetic evidence, strain AK7
T represents a novel species of the genus Fulvivirga for which the name Fulvivirga imtechensis sp. nov. is proposed.
Description of Fulvivirga imtechensis sp. nov.
Fulvivirga imtechensis (im.tech.en9sis. N.L. fem. adj. imtechensis an arbitrary adjective formed from IMTECH, the acronym of the Institute of Microbial Technology in Chandigarh, where the isolate was characterised).
Cells are Gram-staining-negative, non-spore-forming, nonmotile rods (0.3-0.565-6 mm) that multiply by binary fission. Colonies on ZMA are circular, 1-2 mm in diameter, smooth, yellowish in colour, translucent and raised. Grows well at 30-37 u C and at pH 7.0-8.0. Growth occurs with 2-12 % (w/v) NaCl (optimum between 2 % and 6 %). Positive for aesculin hydrolysis, oxidase and catalase activities, and nitrate reduction but negative for DNase, urease, amylase and caseinase activities, indole production and hydrolysis of Tweens 20, 40, 60 and 80. Utilizes maltose, D-mannose, sucrose, trehalose, galactose, xylose, cellobiose and fructose but not D-sorbitol, melibiose, D-lactose, dulcitol, salicin, raffinose, L-rhamnose, inulin or inositol. Positive (on Vitek 2 GN cards) for Ala-Phe-Pro arylamidase, adonitol, glutamyl arylamidase-p-nitroanilide, L-proline arylamidase and tyrosine arylamidase activities but negative for citrate utilization and N-acetyl-b-glucosaminidase, N-acetyl-b-galactosaminidase, phosphatase, lysine decarboxylase, ornithine decarboxylase, b-glucosidase, b-xylosidase, glycine arylamidase, Glu-Gly-Arg arylamidase, galactosidase, a-glucosidase, lipase, palatinose, b-alanine arylamidase-p-nitroanilide and c-glutamyl transferase activities. Fatty acid profile is dominated by iso-C 15 : 0 , iso-C 15 : 0 3-OH, C 16 : 1 v5c, iso-C 17 : 0 3-OH, summed feature 3 (C 16 : 1 v7c and/or iso-C 15 : 0 2-OH) and summed feature 4 (iso-C 17 : 1 I and/or anteiso-C 17 : 1 B). The major isoprenoid quinone is MK-7. The polar lipid profile comprises phosphatidylethanolamine, two unidentified aminolipids and four other unidentified lipids.
The type strain, AK7 T (5MTCC 11053 T 5JCM 17390 T ), was isolated from seawater collected on the coast at Visakhapatnam, Andhra Pradesh, India. The genomic DNA G+C content of the type strain is 55.1±0.06 mol%.
improving the sensitivity of progressive multiple sequence alignment through sequence weighting, position-specific gap penalties and weight matrix choice. Nucleic Acids Res 22, 4673-4680. 
